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Abstract
The presented paper deals with the phenomenon of aggression in road traffic among Austrian car drivers. The 
conducted study is based upon the frustration-aggression hypothesis as a theoretical framework and employs 
a combination of established measurement tools and a mixed design of qualitative and quantitative methods. 
A telephone survey (n=1,500 car drivers) and focus groups including also pedestrians, cyclists and motorcyclists were 
carried out in 2014. Survey data was aggregated to a traffic related aggression score to build groups of high, medium 
and low aggression. Results indicate a clear relation between high aggression scores and accidents in the past three 
years. All surveyed aberrant driving behaviours are claimed to occur more often with others than committed by the 
respondents. Furthermore, observed aggressive behaviours of others is related to high emotional constraint and often 
serves as justification of one's own aggression in traffic. The concept of the 'fundamental attribution error' for observed 
behaviours can serve as a starting point to design countermeasures. 
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1. Introduction and Objectives 
Aggressive Driving continues to be a hot topic in traffic safety research since it is considered a substantial risk 
factor associated with collisions and crashes (American Automobile Association, 2013). Even if one feels to be the 
victim of road rage, risk of collision involvement is higher (Mann et al., 2007). This day-to-day phenomenon is 
claimed to be increasing in countries with high motorization (AAA, 2009; Vilieux and Delhomme, 2007; Maxwell et 
al., 2005). Exact numbers of crash contribution are hard to determine though. Furthermore, in Austria there is a lack 
of elaborated research results regarding this issue - reaching out simple opinion polls which are not offering 
explanatory value. One aim of the study is to close this gap and set a reference to facilitate observation of future 
developments concerning the issue of aggressive driving in Austria. On the other hand there is additional value in 
creating a dataset that allows future comparison with other traffic systems in order to assess different explanatory 
variables in this respect (Özkan et al., 2011).
2. Background 
Behaviour in traffic can be considered aggressive if it intends to harm other road users (affective aggression) or if 
it intends to enforce one’s own aims and in doing so harm of others is condoned (instrumental aggression) (Herzberg 
and Schlag, 2006). Whether or not to include unintentional aggressive behaviour, like speeding or running an amber 
light to save time, is a key distinction in correspondent literature. Some authors consider these behaviours as simple 
errors, lapses or misjudgments (Galovski and Blanchard, 2005). Others offer a more liberal line of argumentation by 
an inclusive approach. If nothing else, this wide range of behaviours makes it difficult to create hard facts in terms of 
numbers and contribution factors and to agree on a definition of aggressive driving. Furthermore, the level of 
graduation concerning severity of aggressive driver behaviours vary amongst publications. Lennon and Watson (2011) 
for example distinguish between severe (assault, homicide) and mild (honking, gestures) aggressive behaviours. Some 
other, similar or overlapping, concepts have been introduced like road rage (Miles and Johnson, 2003; Wells-Parker 
et al., 2002) and driving anger as a personality trait (Deffenbacher et al., 2002).  
A wide-spread theoretical framework trying to explain the formation of aggression is the frustration-aggression 
hypothesis. It has been used and adapted extensively. As the name implies, aggression is considered as a reaction to 
experienced frustration (Dollard at al., 1939). It has been modified mainly regarding two aspects. (1) Not every 
experience of frustration leads to aggression. (2) Aggression isn't always a reaction to frustration. Other explanations 
consider aggression as (socially) learned behaviour or the result of excitation transfer (Zillmann, 1971). Aggressive 
driving can either be induced by traffic itself (reactive) or by preconditions and events that precede participation in 
traffic (proactive). Since perceived aggression of others has potential to further create aggression, it is essential to take
into account what traffic participants associate with the term 'aggressive driving' (Vanlaar et al., 2008).
Considering only behaviours with the intention to harm others, it is furthermore interesting to scrutinize the 
anticipated outcome of an action. Lennon and Watson (2011) found two key themes in qualitative interviews in this 
regard: On the one hand the aim to communicate disapproval and criticism of behaviour that is interpreted as 
unintended ('teaching them a lesson'), then again aggressive behaviours in return to what seemed like a deliberate 
intent to harm on the part of the other traffic participant ('justified retaliation'). The core component seems to be the 
purpose of modifying the others' behaviour. Like in many other social situations, perceptual errors like the 
fundamental attribution error are likely to contribute to that.
In numerous research studies contributing factors have been examined to explain formation and triggers of 
aggressive driving. Besides situational factors mainly personal ones are taken into account. While for example 
congestions can trigger aggressive behaviours (Shinar and Compton, 2004) the question has to be raised why some 
road users seem to cope better than others in scenarios like this. 
Regarding gender divergent findings can be quoted. While some studies don't find corresponding differences, 
others report higher prevalence of aggressive driving in males (Vanlaar et al., 2008) or difference concerning trigger 
events (Lee and Bonfiglio, 2013). While males seem to be angrier about police presence, women are struggling more 
with obstructions of traffic (Gonzalez-Iglesias et al., 2011). Regarding age research indicates that self-reported 
aggressive driving declines with increasing age whereas contributing factors like heavy drinking and stressful driving 
remain stable throughout lifespan (Wickens et al., 2011). Comparison between a 'known group' (required to attend 
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a defensive driving course in the past) and a students´ sample indicates differences regarding positive attitudes and 
beliefs towards aggressive driving but none regarding personality traits (Miles and Johnson, 2003). Shinar and 
Compton (2004) reported on basis of an observational study a slight but consistent reduction in aggressive driving in 
the presence of passengers. Including various forms of aggressive behaviour, driving citations were found to be 
positively correlated with causing someone to have an accident and running someone off the road as well as traffic 
unrelated behaviours like punching a wall when angry or getting into fistfights (Sansone et al., 2012). 
3. Methods
3.1. Focus groups among different road users groups 
In a first stage focus groups with Austrian road users were performed in order to get insight into everyday traffic 
conflict situations, self-experienced conflict-inducing and perceived aggressive behaviour. Altogether four focus 
groups were conducted in Vienna and in a regional capital of Lower Austria (Amstetten) in 2014. Each group consisted 
of car drivers, bicyclists and pedestrians as well as public transport users. Altogether, the focus groups consisted of 
33 participants aged between 18 and 75. 
3.2. Survey among Austrian car drivers 
Results from the focus groups were fed into the second, quantitative phase, a representative survey among 1,500 
Austrian car drivers. The survey was carried out by telephone interviews among Austrian car drivers aged 18 years 
and older. Inclusion criteria for car drivers were holding a driver’s license and having driven oneself regularly within 
the last twelve months. Field work was conducted from April 2 through April 30, 2014 by an Austrian polling agency. 
The sample was geographically stratified according to regions and size of place. Quota were set regarding sex, age 
and level of education. Thus, results are representative for the Austrian car driving population as defined above. See 
Tab. 1 for a description of the sample. 
                                   Table 1. Characteristics of the sample (n=1,500).
Age
18-24 25-44 45-64 65+ Q
Total
n 122 580 650 148 1,500
% of Sample 8.1 38.7 43.3 9.9
Male
n 63 291 332 87 773
% of Age Group 51.6 50.2 51.1 58.8
Female
n 59 289 318 61 727
% of Age Group 48.4 49.8 48.9 41.2
The employed questionnaire consists of questions regarding driver´s associations with aggressive driving behaviour 
in road traffic on a general level, to which extent they perceive aggressive behaviour in other road users and their self-
assessment in this respect. Regarding the perception of aggressive behaviour and the self-assessment, 24 items were 
answered by the respondents. This pool of items is a combination of established psychometric scales, namely 
Manchester Driver Behaviour Questionnaire (DBQ), Deffenbacher Driving Anger Scale (DAS), and “Aggressives 
Verhalten im Straßenverkehr” (AVIS). The studies’ purpose was to cover a broader range of topics than the single 
scales do, so this approach was chosen.
On the basis of the conducted focus groups aggressive driving behaviours were understood at the broader sense, 
including unintentional but seemingly aggressive behaviours as well. In order to keep the questionnaire at a reasonable 
length though, only those items of afore mentioned scales were included which test behaviours with potential 
immediate and severe consequences for traffic safety, like pushing, aggressive overtaking, speeding, cutting and 
driving too close to the side. As outlined in the introduction, behaviours like honking, dazzling or derogative gestures 
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are intended and directed acts that are likely to provoke others but are less immediate regarding their threat to traffic 
safety. Therefore they have been left out. A list of included items is displayed in Tab. 2.
Furthermore, respondents were asked about their accident history (past 3 years, injured and not injured), avenged 
traffic violations, overall attitude to driving, their main car (vehicle type, engine power) and socio-demographics. The 
average duration of an interview was about 15 minutes.
3.3. Aggression Score
Out of the 24 included items 16 of them have been aggregated (unweighted) to an 'aggression score' per person. 
Respondents have been further classified into low (lower 25%, n=387), medium (middle 50%, n=730) and high (upper 
25%, n=383) group of aggression. Items on which the aggression score is based are marked in Tab. 2. Aggression 
scores have been included in the analysis as dependent variable. Fig. 1 shows corresponding means differentiated by 
gender and four age groups.
Fig. 1. Means and standard deviations in parenthesizes for aggression scores differentiated by gender and age. 1=low, 2=medium, 3=high.
4. Results
4.1. Focus groups
The analysis of the materials of focus groups showed that drivers overall consider certain intentional as well as 
unintentional behaviours as aggressive. The term is used in a fairly broad sense. Overall, participants experience an 
increased level of aggression in traffic compared to past years, especially in urban areas and independent from 
transport mode. Furthermore, they notice a lack of cooperation in traffic in Austria while also reporting positive 
examples in this regard (Germany, UK, and Netherlands).
The main trigger for the participants' own admitted acts of aggressive or angry driving is seen in the behaviour of 
others which is interpreted as aggressive to some extent in turn. Thus, aggression in traffic is mainly (but not solely) 
seen as arising from traffic. These reported behaviours of others are seemingly aimless behaviours like rough braking 
without obvious reasons, lapses and omission like not switching from full beam to dim light, traffic violations, reckless 
and inconsiderate behaviours like tailgating or refusing others to move into one's lane and overall driving styles of 
others like speeding, idling, delayed start at green light or driving too cautious. Other self-reported triggers for 
aggression in traffic are related to the infrastructure and the built environment. The former might be uncoordinated 
traffic lights or unclear lane guiding. Driving in urban areas is seen as more aggressive overall due to too little space 
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for too many traffic participants. Hence, some feel compelled to adapt their own driving style to that in order 'to 
survive'. Often mentioned is one's own limited time resources as additional contributing factor. Other situational 
contributing factors that have been brought up and referring to both themselves and others are co-drivers, conflicts of 
everyday life (family, work) and time of the day respectively day of the week. It has been suggested that weekends 
hold a higher potential for aggressive driving since provoking incidents are expected to a lesser extent compared to a 
weekdays rush hour.
When talking about the origin of aggressive driving in society in a more general way, rather than talking about 
their own moments of aggressions, participants would mention more personal than situational factors. Prejudice 
against certain groups of traffic participants like cyclists or taxi drivers are seen as a promoter of aggressive 
behaviours. In their view in the city of Vienna the relationship between car drivers and cyclists is especially conflictual 
and hostile. Furthermore, inconsiderateness and competitive attitudes in all aspects of life on a societal level hinders 
more cooperation - also in traffic.
The applied and suggested coping strategies when feeling indication of aggression while driving can be categorized 
as bearing/suppression, self-calming/distraction, avoidance (of certain transport mode or of certain routes), acting out 
and hostile communication/revenge. Whereas acting out is referring to ranting and cursing inside one's own car, hostile 
communication is directed at other traffic participants and alleged aggressors. But some also believe that traffic is a 
popular outlet for anger and frustration deriving from other aspects of life.
As already indicated early it is interesting to see that participants in the discussion seem to look for justification of 
their own acts of driving aggression originated in others behaviour (reaction). They even take into consideration that 
some of their maneuvers may be interpreted as aggressive by others while they are the result of one-time situational 
factors and justified in their own view (for example sudden braking due to distraction by passenger). Conversely, it 
seems to be hard to adopt this position of situational factors for the wrongdoing of others. In social psychology this 
phenomenon is referred to as 'fundamental attribution error', according to which the influence of dispositional factors 
(personality, attitudes, opinions) is systematically overestimated for observed behaviour of others whereas external 
and situational factors are overestimated as cause for one’s own behaviour.
4.2. Survey Data
What do Austrian car drivers perceive as aggressive behaviour on the roads?
At the beginning of the interview respondents were asked about their association with aggressive behaviour in 
traffic in an open-ended question. The behaviour named spontaneously most often by Austrian car drivers was 
"tailgating” (45.6%) by far. This is at the same time the behaviour that is assessed emotionally straining the most. Not 
even half as often "dangerous overtaking" was named (20.4%) followed by honking (14.0%). See Fig. 2 for further 
associated behaviours. Just like results of focus groups, survey data show that respondents consider behaviours with 
and without intention to harm others as aggressive.
Fig. 2. Spontaneous associations with "aggressive behaviour”, n=1,500 car drivers, in % of respondents, multiple responses.
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Self-assessment and perception of aggressive behaviour with others
Asked for a self-assessment regarding all kinds of aggressive behaviour while driving the respondents stated that they at 
least occasionally don´t comply with speed limits when traffic is light (34.7%) or when they drive on motorways (32.4%). 
Also about one third said that they at least occasionally pass a crossing when the light is on amber (30.7%).
When asked about aggressive behaviour of other road users the respondents stated that they observe most frequently non-
compliance with speed limits on motorways (77.0% at least occasionally) and when there is light traffic (73.3%). 70.6% of 
the respondents said that they observed other drivers tailgating. 
Self-assessment and observation of the same behaviour with other car drivers differ significantly from each other. 
Interviewed drivers assess that other drivers commit all of the surveyed aberrant driving behaviours more often than they do 
themselves. The biggest gap regarding the frequency of self-reported and perceived aberrant behaviours appears in reference 
to tailgating (7.7% oneself versus 70.6% for others), followed by driving too slow in the left lane (5.8% vs 61.5%) and 
overtaking vehicles in a convoy to come closer to the front (10.2% vs 64.4%). Tab. 2 shows all differences between self-
reported behaviours and the perception of aberrant behaviours with other drivers. They are sorted in descending order with 
respect to the difference between self-reported and observed behaviour of other car drivers. 
In regard to experienced emotional strain induced by observed behaviours analysis reveals a highly significant correlation 
with higher scores in aggression. Drivers who report to commit more aberrant behaviours in traffic also emotionally suffer 
to a larger extent from observed malpractice. Furthermore, respondents experience the highest emotional strain regarding 
behaviours that are ascribed to others and seemingly rarely committed by themselves. 
         Table 2. Difference of self-assessment and perception of aberrant behaviours with others (at least “occasionally”).
Behaviour Self-assessment 
(%)
Observed with 
others (%)
Difference 
(%)
*Tailgating 7.7 70.6 62.9
Driving too slow in the left lane 5.8 61.5 55.7
*Overtaking vehicles in a convoy to come closer to the front 10.2 64.4 54.2
*Cutting off other drivers 4.9 53.4 48.5
*Not stopping before pedestrians at crossings 5.5 53.5 48.0
*Violation of  the speed limit on motorways 32.4 77.0 44.6
*Overtaking in the right lane on motorways 10.5 54.6 44.1
*Reckless overtaking of cyclists 6.8 48.9 42.1
Underestimating the speed of oncoming vehicles when overtaking 8.2 49.3 41.1
*Tailgating as reaction to mistakes of others 8.3 49.2 40.9
Not dimming the high beam in the night even with oncoming traffic 7.4 47.4 40.0
*Using the (light) horn when others don´t drive off immediately at green light 17.8 56.6 38.8
*Non-compliance to speed limits when traffic is light 34.7 73.3 38.6
*Passing crossings at yellow traffic light 30.7 69.2 38.5
*Accelerating while car tries to overtake 7.0 45.3 38.3
*Intentional violation of traffic rules 13.9 51.3 37.4
Overlooking pedestrians when turning left 6.8 42.6 35.8
Not driving off immediately at green light 11.7 47.3 35.6
Slow driving on a curved road without letting others pass 11.1 43.9 32.8
*Cutting off oncoming vehicle on left turn 4.3 35.2 30.9
Derogatory gestures on the driving style of other road users 21.1 49.2 28.1
Lane change/disembarking without looking in the rear mirror 13.1 40.4 27.3
*Overtaking vehicles turning left 4.8 29.3 24.5
*Decelerating in front of tailgating vehicles 15.3 39.7 24.4
*Item included for calculation of the aggregated aggression score
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Aggression Score
Men and women show a significant difference in their aggression scores with higher occurrence for males (t = 5.54, 
p<0.001). This difference appears primarily regarding tailgating (to indicate errors of others), speeding on highways, 
cutting off other drivers and intended breach of traffic rules. However, there is no difference in gender concerning 
emotionally strains of observed behaviours of others. In line with most of results of previous studies, younger car 
drivers appear to be more aggressive than older ones. The youngest group (18-24) differs significantly from all other 
age groups (25-44, 45-UHJDUGLQJDJJUHVVLRQVFRUHV,QSDUWLFXODUWDLOJDWLQJSDVVLQJE\FROXPQVEUDNLQJLQ
front of others coming to close and paying less attention to cyclists occur more often in the group of 18 to 24. The 
result that the aggression level is higher in cities compared to (small) towns conforms to the impression of focus group 
participants. Regarding education results suggest that more educated drivers tend to show aggression rather 
symbolically like honking or grumbling and swearing than through driving behaviour.
20% of the respondents have been involved in an accident with or without injuries in the past 3 years (n=301). As 
expected, accident involvement is associated with driven kilometers per year and avenged traffic violations in the past 
year as well as young male drivers. Independent of kilometrage interviewees with high aggression scores had 
significantly more car accidents in the last 3 years. However, this doesn't apply for the group driving more than 20,000 
kilometer per year. Within this group no difference has been found between high, medium and low aggression groups 
regarding accident involvement. Items which discriminate between accident involvement vs no accident within 3 years 
the best are cursing, running amber lights, derogative gestures, braking in front of others who are tailgating and 
speeding on highways. 
5. Discussion 
The findings of the presented study basically provide prevalence data of certain aggressive driving behaviours in 
Austrian car drivers, its association with car accidents and therefore closes a gap in this regard. It is furthermore a 
basis for future comparison in this regard and offers a rare combination of quantitative and qualitative data. 
The main finding is that drivers with higher scores in the aggregated aggression scale have been involved in car 
accidents, with or without injury and independent from kilometrage, more often in the past 3 years, report to be less 
attentive while driving and commit more unintended driving errors. These results are very distinct. However, they 
don’t determine a causal relationship. Also the exact contribution of aggressive behaviour on the roads to accidents 
remains unclear. First of all, it is hard to agree on what aggressive driving is. For some of the included behaviours it 
is unclear whether or not intention to harm others is part of the motivation to commit it. Secondly, it can be assumed 
that aggression has an indirect influence on accidents and facilitates risky behaviours (tailgating) or is facilitated by 
them (drunk driving). 
Both, results of the focus groups and the survey data suggest that traffic participants attribute to aggressive driving 
to intentional as well as unintentional behaviours with potential to harm others. However, among the five items that 
are most powerful in distinguishing car drivers with accidents in the past three years from accident free drivers are 
three that are directed at others (cursing/swearing, derogative gestures and braking in front of tailgating drivers). 
Furthermore, two of them, cursing and gesticulating, are usually not considered to have severe and immediate impact 
on accident occurrence. It would be revealing to go deeper into this matter in prospective research to explore 
causalities. 
Participants of the focus groups observe an overall increase regarding aggression and decreased cooperation among 
traffic participants compared to the past. According to them this applies especially to the city of Vienna where many 
conflicts between different transport modes are observed. Survey data confirm this impression and suggest higher 
aggression scores for car drivers in cities with 50,000 or more inhabitants. 
The biggest difference between self-assessment and assessment of others was found regarding tailgating, driving 
too slow in the left lane and overtaking a convoy to come closer to the front. Overall, all polled behaviours are more 
often observed in others than committed by the respondents. The reason for this result may be a lack of conscious self-
REVHUYDWLRQRUUHOXFWDQFHRIFRQFHGLQJVRFLDOO\XQDFFHSWHGEHKDYLRXUV௅VRPHRIWKHPDUHLOOHJDODIWHUDOO7KHQDJDLQ
it is common for all different kinds of behaviours that observed behaviour is more likely to be attributed to 
dispositional factors of the actor whereas one’s own behaviour is more likely to be seen as result of situations or 
circumstances. In social psychology this observation error is referred to as fundamental attributional error. On the 
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contrary, the smallest differences between self-assessment and assessment of others were found for decelerating in 
front of tailgating vehicles (15.3% vs 39.7%), overtaking vehicles turning left (4.8% vs 29.3%) and lane changes 
without looking into the rear mirror first. The smaller differences suggest the corresponding behaviours to be more 
socially accepted than others. Results from qualitative analysis shows that traffic participants perceive the alleged 
aggressive driving or acting of others as the main source of their own aggressive acts. These acts appear to be justified 
by the malpractice of others. Even though traffic participants seem to be aware that their own driving behaviour might 
be misinterpreted by others as aggressive, they don’t or rarely consider it the other way round – that others might have 
no intentions as well. Furthermore, results suggest a correlation between emotional suffering from observed 
malpractice and the number of reported aberrant driving behaviours. That is unsurprising since (emotional) stress is a 
trigger for anger and aggression. 
5.1. Limitations
The presented study faces some methodical limitations. Even though for the survey it has been well taken care of 
representativeness, it has to be seen as a convenient sample. In telephone surveys the sample is never random with 
respect to the population, only participants who agree to be surveyed via telephone can be included. Another issue 
deals with the fact that the survey represents a combination of several established measurement scales and therefore 
validity and reliability has yet to be established, especially for the aggression score. Furthermore, described behaviours 
are self-reported and not observed ones. Some of the surveyed items are dealing with sensitive information and even 
illegal behaviours. However, if there is a bias involved, it is a matter of under rather than over reporting and is expected 
to be stable across groups. 
5.2. Conclusion 
The results of the presented study show that aggressive driving - whether or not unintentional behaviour included 
- is an important factor to consider for traffic safety measures. Even if self-reported, the presented indicator for 
aggressive driving is clearly related to the recent accident history of surveyed car drivers. Some surveyed behaviours 
that are intentionally directed towards other traffic participants are discriminating between drivers with and without 
an accident history. Swearing and gesturing are two of them and are usually not considered severe and immediate 
threats. Additionally, it could be shown that observed aggressive driving is emotionally straining, can trigger further 
aggression and is often used to justify one's own malpractice. Bearing in mind that aggressive driving is observed 
more often with others than admitted to one self, these phenomena can represent a vicious circle for some traffic 
participants. Thus, 'fundamental attribution error' can be used as a theoretical basis for designing an awareness 
campaign, a training or program to foster cooperation and tolerance in traffic. Moreover, countermeasures can focus 
on coping strategies. It is not yet clear who is coping how with stress and frustration in traffic as well as there is a lack
of knowledge about the share of state, trait and situational factors contributing to the formation of aggression. These 
results hint at future fields of investigations just like repeated and comparative studies to assess the development as 
well as possible cultural differences in this respect.
Another approach often discussed is law enforcement to sanction aggressive and irresponsible driving behaviour 
as introduced in some states of the United States of America. A major challenge hereby is to define the act of 
aggressive driving, to observe it, and to identify the driver. In Austria the latter is at the moment not feasible and 
therefore at least for now a subordinated approach to tackle aggressive driving.
References
AAA - American Automobile Association (2009). Aggressive Driving Research Update. 
https://www.aaafoundation.org/sites/default/files/AggressiveDrivingResearchUpdate2009.pdf (accessed Sept. 3rd, 2015).
AAA - American Automobile Association (2013). Road Rage. How to avoid aggressive driving. 
https://www.aaafoundation.org/sites/default/files/RoadRageBrochure.pdf (accessed Sept. 2nd, 2015).
Deffenbacher, J.L., Lynch, R.S., Oetting, E.R., Swaim, R.C. (2002). The Driving Anger Expression Inventory: a measure of how people express 
their anger on the road. Behaviour Research and Therapy 40(6), 717-737.
4392   Susanne Kaiser et al. /  Transportation Research Procedia  14 ( 2016 )  4384 – 4392 
Dollard, J., Boob, L.W., Miller, N.E., Mowrer, O.H., Sears, R.R. (1939). Frustration and aggression. New Haven: Yale University Press.
Galovski, T., Blanchard, E.B. (2005). Understanding and treating the aggressive driver. In: Hennessy, D.A., Wiesenthal, D.L. (Eds.). Contemporary 
Issues in Road User Behaviour and Traffic Safety. Nova Science Publishers, New York.
Gonzalez-Iglesias, B., Gomez-Fraguela, J.A., Luengo-Martin, M.A. (2012). Driving anger and traffic violations: Gender differences. Transportation 
Research Part F 15, 404-412.
Herzberg, P.Y., Schlag, B. (2006). Aggression und Aggressivität im Straßenverkehr. Zeitschrift für Sozialpsychologie 37(2), 73-86.
Lee, Y.C., Bonfiglio, D.J. (2013). What is stressfull on the road? Analysis on aggression-inducing traffic situations through self-report. Proceedings 
of 57th Annual Meeting of the Human Factors and Ergonomics Society.
Lennon, A., Watson, B. (2011). 'Teaching them a lesson?' A qualitative exploration of underlying motivations for driver aggression. Accident 
Analysis and Prevention 43, 2200-2208.
Mann, R.E., Zhao, J., Stoduto, G., Adlaf, E.M., Smart R.G., Donovan J. (2007). Road Rage and collision involement. American Journal of Health 
Behaviour 31(4), 384-391.
Maxwell, J.P., Grant, S., Lipkin, S. (2005). Further validation of the prospensity for angry driving scale in british drivers. Personality and Individual 
Differences 38, 215-224.
Miles, D.E., Johnson, G.L. (2003). Aggressive driving behaviours: are there psychological and attitudianl predictors? Transportation Research
Part F 6, 147-161.
Özkan, T., Lajunen, T., Parker, D., Sümer, N., Summala, H. (2011). Aggressive driving among British, Dutch, Finnish and Turkish drivers. 
International Journal of Crashworthiness 16(3), 233-238.
Sansone, R.A., Leung, J.S., Wiedermann, M.W. (2012). Driving Citations and Aggressive Behaviour. Traffic Injury Prevention 13(3), 337-340.
Shinar, D., Compton, R. (2004). Aggressive driving: an observational study of driver, vehicle, and situational varables. Accident Analysis and 
Prevention 36, 429-437.
Vanlaar, W., Simpson, H., Mayhew, D., Robertson, R. (2008). Aggressive driving: A survey of attitudes, opinions and behaviours. Journal of Safety 
Research 29, 375-381.
Vilieux, A., Delhomme, P. (2007). Driving Anger Scale, french adaption: Further evidence of reliability and validity. Perceptual and Motor 
Skills 104, 947-957.
Wells-Parker, E., Ceminsky, J., Hallberg, V., Snow, R.W., Dunaway, G., Guiling, S., Williams, M., Anderson, B. (2002). An exploratory study of 
the relationship between road rage and crash experience in a representative sample of US drivers. Accident Analysis & 
Prevention 34(3), 271-278.
Wickens, C.M., Mann, R.E., Stoduto, G. Ialomiteanu, A., Smart, R.G. (2011). Age group differences in self-reported aggressive driving perpetration
and victimization. Transportation Research Part F 14(5), 400-412.
Zillmann, D. (1971). Excitation transfer in communication-mediated aggressive behaviour. Journal of Experimental Social Psychology 
7(4), 419-434.
